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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To make small the outermost shape of a liquid 
crystal display module on a sealing port side by providing a 
recessed part on a peripheral circuit board located at the 
outer peripheral part of the sealing port so as to evade the 
projected part of the sealing port and arranging the lamp 
cable of a fluorescent tube by circulating the periphery of four 
sides of a liquid crystal display element. 
CONSTITUTION: The liquid crystal display module consists of 
a shield case SHD, a display window WD, insulating spacers 
SPC1 to 4, folded multi-layer flexible circuit boards FPC1 to 
3, an interface circuit board PCB, a liquid crystal display 
element ASB with driving circuit board, and the liquid crystal 
display element PNL in which a driving IC is loaded on the 
board on one side of two superimposed transparent insulating 
boards, and every member is superimposed and assembled 
with prescribed upper and lower relation. The peripheral 
circuit board located at the outer peripheral part of the 
sealing port is provided with the recessed part so as to evade 
the projected part of the sealing port. The lamp cable of a 

lengthy fluorescent tube is arranged in a space under the multi- layer flexible boards FPC1 to 3 
packaged on the outer peripheral part of the liquid crystal display element by circulating the four 
sides. 
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T\ «-7- T M «t 3 7fPGWPD -fttfcfcfc-C feBft 

[0 0 4 9 ] U±\<D£o\Z* 7yi >*> F7-^AL 
MG-RZfALMDZmi* 3ft F S L©|gtbB«&Kft 
I C/OWC^lL/ci^i^chTaCchX, SESHEfift^^ 

[0 0 SO] ;^tC, 3H£Jl±^WftHSR»FML(CO^ 

[00 si] fpci-3^iSt)fmli:H ^ 

^73>-r>-ttCHG, CHDT^SSn*. T^ct) 
■6, y- h(H'J«« F P C 1 137 RZtm 3 8 (Ctk 

^7>FffiVss (0*^h) (tSfiVdg 
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£fKBVdg<0ffflK:C4 1-C5 O^Sf 1 0li£A> 
1C, FK>«*SFPC2StfFPC 
3 Tit H3 -9a^lB4 3(C^1*^. ^v>H?liiV * 
ssitilVdd (5#>l/h) <7)ffl*St^i, ^7>F 1 
tttVssttSVdp (2. 5 3pJUh) colffl(CC2 l' 
-C3 0©&IH0t^FPC2lfi±(:. C31-C . 
4 OfifcFPCSSSJ^CA^ftttTS. 
Cft£<Z)n>x>1tCHG, CHDte, tfi7<>tl 1 

yftW©ttlt£±tf*fca^ FPC 1 3tc»frtfc 
/hJL F A L Srifijffl L T, f7^/f*> £KlK-± K @ 

[0 0 5 2] *«T1t CtXb^^7 7 u =l >-x>^^rlt 

fflS<o*ffi»*)iL icz)^(cA>ymtu J/fOrtinf^fc 

tc, K^r-X SHDOBBPffiSHL ^ffiWK* 

mfbffl n >x>it^sffiF p c i - 3 izrm^mtt^ 

fZo 

^ xwrn^mz^zmm-tz* 

[0 0 5 4] &JSv-;[/K^-XSHDfl!!Ki, ffigitv 

[0 0 5 5] CC7)£:tf\ »#lSS»FMLO i 

*/ y^/^->ERHttIlTt^ 0 II 1 4 (a) * 

1-^®[!T&3o /7'>aMESHH MffiWfcliLl 
(C^ttfc3 0 0 /imlg^R^^^/cCO. CIO* 
-r>aW->ERHH Kil^V I A&tfn>T-*> 
■y-ffliftCHD, CHG<7)SR»ttl»^T, &(££SS£i!fcffi 

[0 0 5 6] Htc, /^™>ERH^V^yi/yXhS 
RS^6^ffiLfcA°^->FGP&y~ MBSfiF PC 
1 Kite 2«5n H U-f >iSfiFP C 2 WF P C 3 iZ 
4fi0f tcEl U ->-Jl/ H ^r-X S H DO F G F 
?y>Ytt\>?tttt*:fxt£\<\ EMI 7 -f Xl'Iil 

< 1 t> i ffi Eff# 7 v - a ^ 7 > h* fc »rc 3 nrt > n 
mz&v)mmm^(o%M, ^yym^fimm^n 

SS^BHt, EM I ^^I^^T^Fg^^^rl^co^ 



u D zftzw±?z>tzi6\z, mmzftmznfz&®&m 

±#T 1 ffiffi/fttv-^ K^r-X SHDKfflffiLfc 
[0 0 5 7] <H >^-7x^XH]lE&SffiPCB» 3 > 

hp-7 umm^mm^-tz >r>^-7x-fx 

[U^SKPCBc7)TlilEl^ll 1 (a) JSfcLfcA 
^ >y H««leI»H I ^illi, AtHB!lMH£BI 1 1 
lb) \Z. < >^-7x< XI§IBStRPCB©±SH« 

id 1 (c) IZ^to 
[0 0 5 8] XfflT'te* iSPCBt^7XX^yM 

[ ; o 059] m-T8Ria«±T««jaa3SB3&^i.TaH 

§]-T**SIK P C BcoT®ffl0lC««T5o i&SSIfflSH 
J : H£ IT, 2 ffij (DigffilHlKSTT CON £^t£^fc&(C 
filLTt^o 0 5'-7i^f7J^^^CTH Sffi 

t^ntl^. WJffiMfi#Un.-AVR©lH|!E8Rtt 1 ffj 

B \Z * * - JH-^r™ X S H D CO^C C V L £iILTft§K 

[0 0 6 0] 2ffl(7)^«llHlK*?TCON'6fl&fflLTI/^ 

$ i±^> tztb t . ftffi A*;U PNLCD2 S2Zffl# 

{mtzfz&Tfo&o m^mmmm^imm^T con 

" w»*J» TCON^fJ^tC^^SlCf^r^o 
[0 0 61] ^fc, **JTH, SfiPCB^MA^ 
PNL^IAPEPX ((16 Mi) fflJ<Z)^ja«K(CEB$ 
ns/t66. SffiP CB<7)«t»*#jgg|StC0DfflPCNS:eH 
t%ZtT\ !:lAPE PXco^UiiiBftcaifiPCB^Sg 

P C B £MA*JUP N L H^tC^] 1 mm^j£^-tt^> d 

[nj^i:. lUPEPX^ ffiAt^PNL 

t^«^=t>. Made PXco^iiHi^^M^^J:^^, 
- liilSRPCN^EHf SC<h^#So 

[0 0 6 2] /W7''J7F*MHU1 0^ 
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afipcB±tciH*g$nT^s. giic7fti"cfcotc, 

ffiPCBiiKfcTC O fc^trS^iM, E P im%M 

PCBtC4ffl©aCAL^»ttTl^o 

[0 0 6 3] Isfc, KK>K7^AiSFPC2W 
F P C 3 t<1 >^»7x< Xil^Ifi P C B £a>tt§U* 
tttt, a*l48«BACFl^fflLM. 

[0 0 64] il2 (a) «i7l/ + y^SfiF 
P C 2 &#/f 7'J > hgffi P C B ±lca^1*»SI8A C 

[0 0 6 5] »KPCB<7)8M«fiBrJ N 1 RZSJ N 2 J;. 
Kg;frtt#ttMACF£84 0tttt* SfiF PC2MF 
PC3^FHL *ffe&cottBfti6 ^ > L , BH 

P^CJH^FPC3(?)^FJ H<h&&;bti:T8i(^;b 
■tffcfT&S. £fri*»K|fi]±a>fc#>, SffiPCBffl'Jk: 
tt, pgftoaD^LA^->ALC^gEffiLT^5, 
£00/^ — >ALC£F PC 2&tf F P C :im<DU<D^ 
tt<7)^1t/^->ALMClCttSS*!itC&B&MS 

SffiFPC2WFPC3 &Sffi P C B tllii&T 3 0 

[0 0 6 6] a*tt»SI8AC F&ffiJfl LfcflEbfcL S 
S P C Bffi^fa 2 0 mm i: <B^fl2±<Z)flii|^& o fzfz 

«E«iii0f J N 1 fttf J N 2 tf)*Htt*<] 1 5 mm <!:?* < 
fcD, C10ffl«rt(Cffl^iS^«K7<>^4 4* (If 
39, §4 20 1 /F4, I /F 5#!S) E«T3&g 
iaSMh!y^ttW3 4 0 /zmi:/jN$<^L 

* - 7 x -r xsts i ssi4 a < m%.$mr $ % „ 

[0 0 6 7] »ffiPCB©±BOtt, fiS"««lPI!-gfii^ea 
TSSfflSTiD, EMI > r <X#ffifcffiM£*l£#7 L > 
v^JWBSC^iRiTftS. deafen HI i 

(c) tc^-Tct^tc, *fficosssiisi*»a^{ati^®tcy 

7> FO^fVt&ZWt* / >y ->3.4/cA^->E RHT 
MlTt^ 0 HI 4 (b) fct. /^-/ERHOlfi^ 

SPCB <£>T® 37 - > F G P t -> - ;|. H y » X S II 
D0)FGN{f7>\it&/\>yttl1TZ>ZtT\ EM I 

[0 0 6 8] S(|j2liLfcct-3(Z, 7^ + y7)H|FPC 
1 - 3 fc, SfiO*B#«:HttA^- > E R HT»ffi5 
*IT*5 0. M/^^PNL£D4iZlWWii^(t ftTDll 

ssateT@s:$n, a*WKS*rt<M^b©EM i y-r 



[0 0 6 9] ({lEiBiilHlBSIfift^jKS***^ A S B» 
HI 6(1, IffiMKSffiW^Sia^^ASB^ffi 

[0 0 7 0] SfflttttSSSUB 1 <7>/^^ — >»fi£ffi<h 
^MtJCOliC 7l/^y^SSFPC 1-3£#t9 
fttfT8«LT^S. W3MB*X<J7AR0)ffij&> mi 
mm) ^»Jlcffl3tKPOL 1^*0, ^C^S, ft 1 - 
2mmintSSFPC2, FPC3<0FML©8»* 
ttKfS. iS0JW6»*1fi S U B 1«^FPC 1-3 

*«TH "#^jli^XU7AR^bSffiFPC 1-3© 
f/Ttlflll 0 asco^ilS©5t«8*T9E«tt F u-r >«$ 1 o 
mm, y-hflBftl 2 mm tfc-ofz* 

[0071] 7u*vy^afiST0ffltf*s*«fe 

[0 0 7 2] Hi 2 (b) fc, ^i7l/ + yyjHS« 

AliFPC2, FPC3d:y-hH7<M*«FPC 
KOSJatt, y.3^t-ilT7KyyMffiOT 

Wfc b Tit t#r 0 ffi tf^g icfrfc 5 , 
jfgftt S U B 1 ±{lS«W(7)«aMSfil/^- > J N 3 

[0 0 7 3] £T\ 7L/^y7'JHiFPCl-3« 

ha*m, p n l <Dm^m^t>^t ir, j&atcjsa/t 

P N L ^RTT^tefi (CH^ L , COH^ tf > tCT^ F 
HL^I L^TStE F P C 1 - 3 &fii!5rf tt£ 
/1*;i/PNL±Htt, a*ttW«MACF2^ii!i-3T* 

C 1 - 3 $:MiA^;UPNL±tCB^TS. 
[0 0 7 4] 7U*'>7 f Jl/Sffi^»#li8|5»FM 

MLT, ©{*lffi»BNT(CT»fiQftW5. 
[0 0 7 5] HI Ste^ffiLfcffiSx-^BAT 1-3 
^^"Tc B3mmT'*0» 1 6 0-2 4 0mm£ilffl 

bati-3h aw*e»assuB lffltc^ii^T 

[0 0 7 6] WJ^cfc^tC, J6ft*fiEfflLT, #117 1/ 
* ~> 7 JHfe $:ISffifi < IJt 0 Si tf , SUB 
1 <7)«ift]lCfg^T#S. 

[0 0 7 7] m%&ti£WW-> J N3WJ N4» 
«^MfiSaA^-> J N3WJ N4&EHrSC:<!: 
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[0 0 7 8] ««W»tt/S*->J N3Rtf J N4H 
KfiA*;i/ P N L <7)iB*^^ - $n 
6„ *W7?J±, A°^-> J N 3tt4*EJS (S3 7# 

9t, Vdg (10#;i/h) , Vsg ( 5 h) , c 
L3 (y-hj£*ffl£Dy£) , Vss (^7>H) 

&*3, CL3 (I3 1#i) ft, mm& 1 7k¥»JW<7)« 
2 0/z s e c (85 0 0 kHz) 5~ 1 Qtffrhto 

*->J N4fc4#E« (H3 8#BB) 7^b&D> fflft 
B2M>5rt«Cffla^T, Vee (-l7#;[/h) , V 
eg (y-ht7tl£) , FLM (7 U-ABBteJ&^fi 
Vss (^7>K) i^^^^^lc^mEM 
^/h^<^^cfc7(CE^L/zo Ve g (l§2 6#Sg) 

tt, 2*¥KBffla»3 (W2 5 0 kHz) T\ -17 

1 1 KOMTU-^U^frsfiiaSt^ □ -y ^ A'Jl/X 
~?&3o FLM msipm) \Zs 6 0 1-Izlit, 5 

bra, fij««<0fc#rais£fcefc^ st, &st8* 

©ttiKRl«I#ISitt, y- N K5f A'SffiF P C 1 rtco 

*»E«rt"CjexuT, y- nb» i ccoAMi-7-tc$ 

K&*f£. U:^T. y- MBft I C <D \ jTm^ (DlIM 
<Dta#}*g:lff2>Z.tWU<* 1ISUB 1 IkDM^W 

&maimmfrp>fo&\zm^T* & *> <t * 
w^aaaw^sfiirtTts. E«titc-^^xti, a 

[0 0 7 9] u±.<Dffif&-z\ y-h \ty-owm\z>m 

fctt8ffl<Dfi#te, FK> A'KtKF P C 2 CD J 
N3g|Sl-4S7- (H9#HS) &tfSffiFPC30OJ N 
48I51-4SS? (H10M8) &iILT, 'r-hK^-f 
ASS F P C 1 <0 J N 3 R J N 4 0> 1 ~ 4 Jig-]'" ((*] 8 

[0 0 8 0] «^A7^>3 >GC» [1 1 7ii, n'A^ 
y>3>GCL GC 2<B±ffiH£^~III"efcg i ftlflfc 
±#a>5*fc<h3<0»8i0te0 llcST. (I2 0 (a) 

[0 0 8 1] ^7-/3>GC lte, IH 2 0IC^T«t 
^tC, $^/Wl/PNLWliSUB 1 COSH *Sfc J5RI J2i J- CO 
7 1/ * v 7;UX1fi F P C t Tffll y " X M C A £ CO 111] ( ; ^ 

E2j£J)n*.B3£U ifiSUB l<7)BM&/V7~><hC0f& 



MCAlcffittLT»«MS6«&*i;sc<t«:IW±LT^ 

[0 0 8 2] 3Ay*>y V3 >GC 2 tt, iS/^PN 
L (7)SK SUB 2 <h#7t$G L B±OK84" v— hLSt 
OQFffltC^ffiSttS. 3fAi7 -y >GC 2 CQ#tt&?i|ffl 
IT. ->-^K^r-XSHDS:SH^«B^lfiI(Cjf Li^tT 

NRICtfPA^nT, &MSM^Xh7/^LTM 

fcfc, 3A.^yy3>GCl, GC2lC«\ M"ffl!jtC*S» 
W # ft ^ T *5 0 . 7 L" * -> 7; F P C & S« S U 

[0 0 8 3] «A~>y^-7-f h B L» Hi 8liS*fiLP 

fifl*'>-hLS, My-hSRS, yjXAv-NP 
RS, #-)t«GLB&t)fS8*v-l-RFSOa5iT<3!)± 
Mil, Sl>'A-AI3JISflia(i*W§BfiBBT*S. 
[0 0 8 4] ^> : K/N°^;kPNL^Wffi^6PS^-rit-r H 
7-1- hTj'x^Vy Vy-f KBLtt, l*O^IS®m7t^L 
P, 'l7tl : L Pc07>7'y-7;i/LPC, a^tffLP* 
J; t>' ^ > 7" 'r- 7 L P C & S A 7 i yyaG 
B > MIGLB, ?«^«GLB©±S±ffitC}8LTE 
ii 5 nfc^fS x» h S P S , #>tSG L B <9T®£® \Z 
EK^n/iSS^x- h R F S, h S P S(0±® 

±m tcS L TEE $ tlAc 7 U XA y-hPRS^bW 

[0 0 8 5] KW->-hLS«, S)tffLP*Siti/- 
h L P±HESLfcfS, ^fi6T 1 8 0£9f 0fflW\ tt«F 
W B A T \Z tCDm^mM- $ it 5 o 

[0 0 8 6] -tva-il/MDLl^tCfc^T, Iffi^l^yt 
^ L P ti, m^K/U^lr P N L CO^iZlc7)-73 (C^g^ 
^i'LTc K U f > ili'J 7 U ^ x7Jl/SS FPC2i)«J;rjtFH 
>Wfj 1 ceo Foox^-7 (12 0#PS) [cgEM^n 
Tt^o ^ billet 0, tya-MDLW^SS/h 

[0 0 8 7] hSPS» i£Mv-hSPS 

/jn^t^io-y^aL, iiii/u>^PN l tci^i 

[0 0 8 8] {(7"'JXAy-hPRSJ ^JX^y-h 
P R S te, teiR h S P S C7)±{c®l^n, Tffite¥ 

it, ZicWCW^iIili8tt(cE^J$nfc«fffl»tt 
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^V^«<0S»*a)«^6Sc5o 7°U x- h P R S 
lfi«->-HSPS3&^l£^ftS<Ei!ICt5fcoTlSffi[ 
$nS3t«ryj XAy- hPRS ©ffl^ffrjICffii&S C 

[0 0 8 9] «Efth>-hRFS» SWx-hRFS 
tt, #5t«GLB©TCE«^n, »3t«GLB0)TBi 
Ji^^t^nM^MiiA'W PNL O^Jg jf 3 

[0 0 9 0] {(Tl^-XMCA)) H l 9 fvt, Tffl'J^- 
XMCAOilB, ±«BE0, TfiffllK MJlilK & 

[0 0 9 1] t-Jl/K/SHlcJ; OflMLAc "Fffl'J'r- XM 

C, W^ffiGLB^ffiJfSM*, -fftib*,. A'^7< 
hW^TfeD, £jS8frIBT Hi (7) Sir*- -*iSS-r 
S^ttCcfcOft^tlS. Tfil^r-XMCAfi, &JB8i' 
-jl/Hy-XSHD^, #H^SK*tt5¥tt#:o^lzJ: 
0, Lo^0<h£#T£c7)T\ tya-AMD LcDtfll 

[0 0 9 2] TfiiJ^r-XMCAOKiffilCti, Jlffltf^tt 

W#£l*< **©ffl$#ic, coii!rifii^£A6 

#Jt«GLBKO^fA^ 7->3>GC2 ([H 2 0#HB) 
©JE^tCct IP, Tfi^-XMC Ac7)ffli(:±fSi^bT 
E tCfpJ^ o TSB/j ft IC jJD =b £ f] \Z J: o T , TIM ^r- X 

fc* Tf'J^-XcDJf^&Jf < Lfc<TSf<^ TfJ^r-X 
(Dm £ < r S £ <h#Tr£ § COT , ^ v a. -.Jl/M D L 
fift^T* 5. 
[0 0 9 3] MCLH 1 >^-7xf Xfalli&i^P C 
BtDfgSfcSKiS, A-f 7*U<y K I CfLL/i 

mMM$& (DC-DC3>A-^) ^Wiifc^t 
5S3T©T#J^r-XMCAtCHStj'fc«J^^ (111 liC7j< 

5 \Z , HBSfi P C B ± <7)5S £T«M ^ -XMCAT 

x-f XIn]g&»£ P C B 0%^c7)fe»!;^!nj±-r^ C > 

^^ a B B iigI £ i« mti t L , <$ i ^ 3 & r-'ij ± -r s £■ 



\Z%m3lzmifcLT®K$MCL%mi&Z.t\Z&t)* 

[0 0 9 4] ^gg : &va--;i/MDL^A° 
^JRKx-^F^r-XSHD^fc, Tffi'J^-XM 

c a nrnttft m h i - 4 n-s-r £ S H 1 4 

[0 0 9 5] m3tgLP < h7>y^r-y;i/LPCi:*ffi 
» L fz 3 A 7* -y is =l G B ft , a'A7'7yaGB # £>°ofc 

D £ £ J: -7 (C JIM $ ft fciBUWWM G \z tt»asn, « 
7tt : L P HTl^r-XMCA i^ittTfWML f^H 

[0 0 9 6] MBIi#5tffiGLB©ffififSBT, PJ^R 
tt, Mift^aiST'feS. MLtt^3t«LP©iK#38R, M 
GttJ'A^'yyaGB^WS, MVXH MfLP 
ffl?)<DKtiis- bLS ch#>tffiGLBc7)S^Dg^^iK 

P C 1 <Z>]K<rt8S, MC 2«7>X>"7 r JULPC 2C01R 

[0 0 9 7] «7>7>-y;ULPCc7)T^jy-XMC 

<h, EM I / f X^c?)^f^^Y c c^ c i:otC^>7 P ^"7' 
;i/L PC«JS^I*Lfco 

[0 0 9 8] 12 0 (b) te, @2(C^*rjKfi : E:va- 
D L CD B - B ^KfriH tC^o § KfT® H 

[0 0 9 9] f&W, 2*c7)^>7>-7 r ;i/LPCC0 
1*1, y7>H®£h«iJC0^r-y^LPC2tt, MfLP 
OiR#lSR^^(0 3 iaco^»lC» -5 cfc -5 tC, TtJ^r-XM 
CAtcm$nfc«^ej«S«ttffiMC 2(C«JW$n 
-So ^iEfl^-7 r ;i/LPC ltt, -f >A*-^ I VfCfttt 

KffiEBe«Sco^^<S»€:iiSOT, EMI J 4X^0) 

^tC, 2^7>7VyjHPCl, 2^-iZ2»^ 
ffiOtti-tJSftlCjt^ |20 (a) tl^t-J^lC, S3t 
«LPffli](Cti, ■7>7>-7'Jl/LPC 2jW8K, EiSx 
U7^ 1. 5-2mm^tt«*=»ii:So 12 0 

(b) (C^TctotC, 7>7 / r--f)lLPC2$:mm 
SIIsub i coftfflT, Tmmm I c^Tftlcttit 

[0 10 0] 7>yWJHPCl, LPC20JtS 

sstcti-r >A-y i vmmztiz. i>n-$ i v 
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[0 10 1] &*5, SifLPWiiMll «3fc1SG 
[0 10 2] «S*feJ««IS0tt*^TCONW»fJ>) 

[0 10 3] mWZ, ^^Jg^JCOTFT^fir^^^va 

[0 10 4] B2 1ti, TFTSSa^A*;U<h^<W 
H8R(cE«$tlfclHll»*^1-^n7^@T^So TFT 
*H^A*^ (TFT- LCD) (D±.MIZ \-V<> H 
AfflSl 0 3#BEB£;fU £fc* 1 0 2 4 X 3 X 7 6 

FT- LCD) <^ffl®asntt, y-hH7<A'fflil 0 
4, 3>hn-7SRl0l. fMl0 2/j«i$n 

[0105] HK>H7-f Ag{5 1 0 3 & y- h K y 
-fA«10 4WU flUaLfc^^lC, *H7U + ->y;US 

[0106] 3 > h 1 0 1 RWm$M 1 0 2 

\Z* *Hy«J>h*ffiPCBt^ST§o 3>hP-7 
§151 0 1, «Rffil 0 2$«tLfcO^-7x<XS . 
SPCBH A^;i/ P N L ©SAP IH'l<A£si20*U3 

mz. y-F f^aski o 4 t h^^uffii^n^ 

[0107] i2 2H 13 2 1 IZ^T F T Si. 3b* A 
*;|/ (T FTP -LCD) <&^ffi@ft£^-riaT&£. 
[0 10 8] i2 2(C5;-t<fc'5lC, Ilh7>yX^T 

ft«, B8E-r^2*<7)KK>{i^ja'D<h, busts 

[0 10 9] IKh7>yX^TFTC0 K U f >VgtS, 

y-haatt, -en-en, Fi^>fi^mx y-Mi 
^Gtcg^^n^o 

[0 110] MM ^^>vX^TFTC0V-X^itffl 

urn® k a ^aa t n ^ > sfis <h ^ w c: 

■ ^»We»nS<7)T, MM h7/yX^TP T CO V — X 
Sfi (fc ©IB fc tt, JSfflS S C LC^ffiM l;: fggt $ n £ o 

[0111] *Bth7>vX?TFTfcL y-hfit; 
IEcOAW7XmJ±&mnT3ch#iIL, y- MtWcM 
©AW 7 X WEE £ TOOT £ £ T-#iI tC & £ . 

[0 112] Sfc, MSh7>> ? X^TFTC07-xa 



d d^jK^nSo 

[0113] &*5, v-^as, H^>tan**f 

J0 114] d2 2 f^TTFTy&II^A^l/ 

"(TFT- LCD) (0 liBK<0«ffilHKtC*5^T, MB 
lW>vX?TFT<Z>Kl^>-y-KBL *5<fctf, y 
-I— V-xraiCtt, 7-?iS^lC gd, C g s T^ftT 

S. 

[0 115] Lfc^ot, 12 3tC^-rct"5t, #y- 
h d CO BU f c te, iMlCadd^y-h-V-X 

ra^sissa c g s t (Dm^m»ifi&mtsti^ c t \zu 

[0 1 16] «fS§iCaddtt, a<^b!W^J: 
5SMh^>vX^ (TFT) 7^X<^>^T£ 

y- h-att^t^ii**s*tii^As»»$fli 

»T£fSi£&T6. i^ICaddit 

< -tzmu h $> 0 , $SM F 7>yX^TF T/^T 

7 ; l rz&oimmm ^ra*«T£ „ 

[-0 117] *0lT*fcL y-h 1 7<>g(Z)§MlC 
ad d<D{&MmmWM\Ztj:Z<0£ffi±ir%tzib\Z* y 

(on ^fflt^^-y-hm^* (g 

0) ^(tbtu y-H7<>iW«fifgiCadd 

coftii^^y^-y-iMf^ (go) 
[01 18] s/t, j&my-f >o?-hmmgL (G7 6 
s) oniJtci^y- Nfi^a^sffib^^fc*, any 

-Hf^& (G 7 6 8) i^-cOfdi^y-hfS^ (Gl 
-p 7 6 7) £<7)ffflTfcJ:, y- hfS^JRtCjSffl^nSn 

nsn>x>^^afs^i»isii;tc-r5fci6ic, any 
- h o^s (g 7 6 8) <o9vm\z, hmm& 

( G 7 6 9) 

[0119] W'JT«, y-ni^«Go^e>BBJ6L, 

il-m^y- hli-i-'V^ (G1-G 7 6 8) tell*, 1tK¥ 
IWRHtC 1 Ait xcoy- h/Wl/X^MpLTt/Kc Sfc, 

y- hft^^ tc; o-G 7 6 8) <Dm®\izm~ffzy^— 

y- hff-^ (C- 1 , G 7 6 9) tCH, y— h^70$ 
[ f) 12 0] 1212 4te, *^JC0jSftg^A*Jl/Oy— 

[0 1 2 1] iiinci>li^fcJ;ot, **iJTtt, F K >bf 

^;:BL, D2. D4^<7Xffl»#^OE«6«, TWc3l# 
l:B*r o h>OS^ 1 9 2*<7)EJBi¥ttlfil©ffiSi 
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[0 12 2] ^-y-hi^fi (G-l. GO. G7 

6 9) Bjixs*(c43^T»ffl^siA-rsco^iyi 

[0 12 3] y^-y-hft^ (G- ] , G 7 6 9) 
(Cte, y-h^7lE^^l7l/^y7JHlFPC J 
©/^->S:iiLTBlS«l&f §o y-hfg-^KS (GO 
-G 7 6 8) te, #4 1 0 0#<DK«IBW. Hi CDy- 
&B<b?-hm&I C81!{1 fcHJlSS^X 1-X6 9 

(B3 7#flB) CO^y-Ffi^ (G 7 0 0 - 7 6 8) 

[0 12 4] 02 511 ffl^TFTKIi^ya- 

[oi2 5] H2 5fc43^T, ^mmmu2 0 1, A 

y7 7ll!»2 10HB2 1 fC^-f n> hn-7i 1 0 1 

u<> F^-r asm o 3 j-siten, y- f f^y A2 

0 6teH2 1 tC^fy-h F^-fA^ 1 0 4 d^ttbtl 

[0 12 6] KW>K7<A2 1 Hi, Sbl^— 

[0 12 7] »iBS¥SJE±J*SS 2 0 8. -7)1^ 

7°UW2Q9, U^>mi±$J&2 0 2. 3^>F7 
<A2 0 3, K;k>7F0»2O7, V-h^>«|± 
£/#g&2 0 4, y-ht7SEOT2 0 SMtfDC 
- D C 3 > A-* 2 1 2 teB 2 1 iZ^nMJB 1 0 2 tC 

[0 128] H26tC, a=E>nWzm\\tStl^a=E> 

[0 12 9] 12 7H *MOTFT«M^ya- 
;Kc*3ttS, y— h K-5"f A 2 0 6 . Hl/f>h'7<A' 

13 2ft *#n>ti-^^^S 
^JflgI2 0 1 (CA^$n§S^^'-^^t>'SE^MlffP 
8I2 0 1)5^FH X y- F F ^ -f ' WkWv £fi & 

[0 13 0] ^fM8PSfi2 0.1 «. *f^=i Xin-^ 

fi^) ss»t, f u-r > f a* 2 i i ^(DMWifm 

t IT, ^D 7 i/Dl (CL 1 ) , y7h7Dy^7D2 
(CL2) &tfS*x-?££jSL, [f?]H#C. V- F F 
7^/12 0 6^»J«<i^<hLT, 
^FLM, ^D 7 ^G (CL3) RURkt- 



[0 I ai] SA;, KK>F7^A2 1 l©ffiSO* 
^U-filJjfcL ^<7)£**&<7)FW> 1*7^2 1 1 
<0*-V 'J-A-/jtCA*$ns, 

[0 13 2] 112 8tt, A^**x-^<i:iBiR©B8«& 

[0 1 3 3] -S*fiyWSB#lfl<0»^tt, 2H*»* 

S^ftlffllSec A* LSS»J»rtlC*3^T±ffi!l© F l/< 
>• F^Aflj, ~Ftl<£>FU^>- K7<^fflC*Sf 

'^^e^A^SSr-i'H 2HSi#£a60J(C-f 

7x< x i / f i ^a^u mmpcB\H&mT*imm 

tl ft (7) A /J m J-^AtiT&o 

[0134] 135 Rtf 0 3 6 iCg^SIPSHRtfcE-© 
iiiZI^cOAdV/jE^^^T 0 

[0 13 5] ^3>t!a"^^bH I/Fl^^ 
±ffl'J^^Si>ltfl*»HI8*^TCON (TX*fil£5£ 
<S) (ciiA7 e^y F£T©A*#inffi£&oT^£. T 
ftft^, 1 ii^BWgSKy Nfflx-^RAO-6, 1 if 

Fffi-r-^G B.0-6©^x-^^A*-rS. X^ffl 

^R0 0-0 5, BOO-05, G 1 0 ~ 1 5 (7) 6 t: 

SSte, fgttTfct, 7 tfy FS*UB FK > F7V/W 

[0 13 6] ffRi^A^a^— ^Tf**RA0, B 
AO, GAOtt, ^WW^ftlHlK^TCON^RF 
RC, BFRC, GFRC«g,f££ft, 7I/-A U- 
F 3>hn-U, (FRCWt„ ) ffiA^<hLT$$ 

fflfflu *S,-t^ciclcHJJiP$tis^a!itt*6J!BL. # 

W FA 7)l/\y, 7>F F->;t d?y#xF 
7Jk . " vn^j^— f^^K n>Fn™;F 
/V-yF TFT -LCD", XX 7-f 

fi" 9 1 y<yx7h, 5 4 71, 1 9 9 1^ 
(Hiroyuki Mano, Tsutomu Furuhashi. and Toshio Tan 
aka v.[ a!., "Multicolor Display Control Method for 
TFT-LCD". Sll) 91 DIGEST. 547 (1991)) fCfEa.^nT 

[0 13 7] Ifztf-oT, ST^t:^ h liters d<h 
T, FRCMMyh, Uir^y F^T^, #fefCM 
L, il-A^J 1 2 8KMig^€:fTfcA£. 

[0 13 8] ^/i, Tfl'Jffla^fflfflSB (XU-^'Ji: 
SS) Utt, 1 i*S(OgH'y hfflr-^GA0-6» 
2mmS<D^ F-y Ffflj-^RBO-6, 2Ii@^)f 
F^y FiliT-'-^ B B 0-6(7)*^— A* tCL, B 
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10-15, G01-05, R 1 0~ 1 5&HjVjT&o 
STffiOA^Sf-^TftSGBO, R B 0 , BBO 
tt, GFRC, RFRC, B F R C(Cfi»£$i+S. 
[0 13 9] CCDct^lC, WlWTFT^M/^ya 
S-feKSU 6 4PgIS^^)^H FRCffi 

T6«j#£&oT^£C0T\ A^£ft3^n^t0JiKfj 
(DCLK) t&t)?Z>mm (CL2) frilHjLJIC^So 

sstfffi^fcx-^^Ki^o ■ K7<awb-/?ts. 

[0140] B29H 2H©a^fti]ffll*«lHlBSl : ?T 
C ON(2«ffl&1f /#&^T7p 7^Bt*S. 

[0141] ©a^fSJWSH 2 0 Hi, It' >y h S 
fc 0 OHftllMcBR 2 2 6t, WJHfflSSI^ 2 3 0 ch , M 

[0 14 2] lEyh%tcQ<0®mffiJ&ffl2 2 D 
i7'J7^7P77'2 2 6<h, »ajaailOK2 2 7 
DS7U7y7P77"2 2 8 £#fi£«fgfct£ nt^C 0 , 

3 > bf 3. - * ^ b co ji^ffl * £ s tt iix o , firi] m 

<I^£lSffi2 2 2^bC^P>y^<f^£S(C FH/F 
7-TA2 1 ltc^JBx-^Srffi^-TS- ft 

*©M0JffiafffcS0>T\ 3 N^co^h'tT 5 1 8f]C0 

®m$2 2 i*^«js$ns B 
[0143] r-^iiai 2 2 1 co»a«ia!in» 2 2 7 

tt* g^ffi x- * & SK"T -6 tcffi A 2 *l § t, co T fe 
o£fy, H2 6(CSf^ «AH HU^coKU 
OttJBSrlTK^Mffl (1H) %\zmt1*^Z>tz&, m 
M%MMVk2 2 7 "C 1 t* y hT^ltaSiE^fT^^, K 
U>-f A'(CA*JLT^£. 
[0 14 4] 113 2 o\Z, KU--T>K-7< 

A*0y7hffl^D7^D2 (CL2) tt, *f*n>lfi 
-^^Ay^tl^Py^fl^ (DCLK) *>J;tfS 

e> CD £ P £ ff ^ (h PI-JSS*<0 ^ n ^7 (C J: 0 , 
Di7U77°7D77"2 2 6 HflX 0 k^n/i&Sffi x- 
DM7U >;7 U 7D77"2 2 8^b^a-v ^{S^lC 
£ x) $ AX \z UJ yj $ n > h: -l - ? 7^ b 

$nt<5»tti^s^fflf-^^. x - ^ A' X 13 as 

[0 1 4 5] a^fWt»SH2 0 1 te, *ft=i>fc:a--* 

^ b c^^jffliii^ ti j: o h y -y a mm )t % mwm % & 
jslt^*©t, 2m<D^MW&mw\rthii tu^t 
ofifflwnscittoi* rt«Bw»]»j{ii!i (^r£M) 

cne2{iC0^lC^^T[^^^t/S^^-^L^t^i^ 



*;l/Tte. UHO FU-f > • A<hT«<0 > 

[0 14 6] *#HTtt, ±EH)iS«J(E1--6fc*, HIH 

atawa 2 3 o as ^sismsb 2 o i ftiigaBt^o 
[0147] @ 3 o mrnmmm 230 ©bwihib 

[0 14 8] VX^ffl'l^bXU-yfiJtC, |W|»3©^^^ 

S^fTOo ^M'JTHi, K U — f >- - K^A^x-^K 
K/#Ki|£^&^^, 2Wfl(D|flH!J!ia(C^5. 

[0 1.4 9] TX^^E-KR^XU-^-KCOillR 
ti, ^-KH^^^bfr^^c 

[0 15 0] i6^fM1WSH2 0 1^\ vx*«T*^fc 

2 7(7)^7P-y V AJMCft*. JEIC, X-^gttfi^^\ 
lW/t777/j^iW7 KPADSiiLT, Xl/-y 
#Jc7)^ffiijP^il2 0 KCA^^n, raMBfg^tLT^ 

[ 0 1 5 L ] ai^MtW'SH 2 0 1^, XU-^ffl"JT*o 

^-HSffi-T^H i U^OltU^O, fctt^, tb^A'y-7 7 
M^L^<^^o dOttflgT, TX^fflC0ffi>*JA*y7 
7 ^ b tfcT/j A -y F PAD Siio T^fcx-^fittfl^ 
XU-yffliJWi67r<fWffllSK2 0 l^PADtcA^i: 

Lrnnftn^n^o cwvx^ffi'Js&^wx-^attfi^^ 
fstyc7)^^^{^^ii2 0 1. wa&asaaiaK 2 27«i/D7 

^A^fC/^^o Lf^bT, 2flcoSSftJWSHPJt?tti 
[0152] m 3 5 , ^^f^JPft^ll^^x 

tcon <7)jgii[ia wteKSia&^aa^ * ^^-r e 

[0 15 3] VX^fflOrottJ^Ay 7r3&^ttl*Ay KP 

U-yfli'JA^/Vy H P ADCOfflx DDTicesi^ns. 

[0 l 54] -STfx/iix-^wKe^s^wn 
tf, eftiji!aiainij^2 2 7^^^^^ 0 

[0 1 55] tut>*>, mtLftZ, m2 6\zm-tmu^)i 
co k vi stmit 1 7X¥J«w ( 1 h) mzwc^^tz 
125 mmmmm&'mmz&^T. i^mm 

1 1 h)* miz&tT&mmmzm&t h?>i;7s*\zm 

2limWl^iK*W:^*J«UT45#, W7> 
i?^2 0 9T 1.7k¥JBIIW (1H) S(C[Wl^Lfe2m^C0 

mmim^^i >^\jnzr% 0 zo^mr^ mm 

mm^mkU^)^y'\y'7^2 0 9 t<DW\M^®& 
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HTCONfttCltiaffiailB2 2 7^St^:0, D7 
U 7.^707^2 2 6, 2 2 8fe H!l;iT£* 

[0 15 6] B3 3H 3affl©fl9figlcWTj--&-|g^WfflI 

[0 15 7] 133 (a) te, *0i]<9X G AS,g!,A*.^ 

pnl^i m<D&7*mw$mmi&m?T c o n trMWir 

[7H7h (A*) +6t*7h (tttfj) ) X3 (RGB 
F^F) X21i (J:/TFK>F7<Al) - 7 8 

-r/\^m^$n^*iJWf^ : b2fgtcii^, ^rn-r, 14 

4Sfi:^:5C^W^fc. SB^BB t! -v ^ 0 5mm 

[0 1 5 8] m 3 3 (b) te, U — 7#]£> 

2 ffl^aSMW^illHlKST T C O N T-r - ? £rfjfflT 

111 Ite, CCOW/SICT, 

(7tf*yF (A*) + 6fcfyF (ffl^j) ] X3 (RGB 
F7h) = 3 9*^£¥MT£ 0 COteCFU-f X Y 
-F K^-f A^m^SnSft^feW^ML, MtT, 8 

te, 3. 6 mm («E) x 1 2 mm (t«) 5c 
iC^^n&^iiH Ff££-\-W=I > fcfa- 

&£fci£>, XGAA*Jl,£t+Tfc<, VGAA^Jl, (6 
4 0 X 3 X 4 8 0 Ky F) ^SVGA/^il C 8 0 0 X 

3 X 6 0 0 F^yh) lCfctt/ST£5. 

[0 15 9] H3 3 (c) fcL 2jic0^7j^ijpa«H^ 
«fTCONtBit5i&T', MCXGA/t^Mffl 

h 1 2mmftii/Kt6 0 

[0 16 0] <<«*S^vrL»^MD]^'^-SjLfc^ 

[0 16 1] ^W^iSgWT^SERj I C^ffiHA* 
;i/PNL±^<Z>COG^8<h*W^SSa> F K >m$Y- 
F F*7^Affl«m0»<hLTW#IS7U+>'^^Slfilc 

■tf < X*B/M*T#5. Lfcjdbt, F K > F v-f A'/Ij 
iBHI»£flt?6«tS<7> t >v f ±73 0S7?<R|;(7) l-.TlcMffc 

[oi6 2] mwtmfrwi&w*. btb, p. 



3T^^CT/j^2i (Oa^fflffll^SlHlR*? T C O N 
[ 0 1 6 3 ] 0 3 5, H 3 6 \$m 2 2 \ZxkT 3 > F □ — 

o i 0 3 7 , 0 3 8 as 2 2 kst y- F F 

7< A'gRl 0 4^, 0 3 9-14 3M2 2 fcjRT F 1/ 
-f > F-7-f A'SIU 0 3&, 144, H 4 5 WLB 2 6 

[0 16 4] *KW*mi5«fltcS^ft#Mtc:« 

[0165] 

[0166] (1) «a*SSHtc*5^T, MAP^ 

[0 16 7] (2) KBg^^7t^c7)^>yy-'y ; ;i/^^ 

T(D7^-7J,Z4m%m®LT%mtZ>CtlZ£.r), x 
^- X com f\\ < , y y 7~)l - <h 

[02] in i tc^-r*as* ; t> ? 3.--;u<oaffifiiw^* 
[ii 3 ] * ^nj] co tss^sh <D%mm v$>z> 

[05] x^—tts PCco±p[il, A-AaBflB{c*5tt 
[0 6] *^^iWSffiSSA^;i/^H8RtC*«7 U 

[0 7] (ci) ti, *^«SWTflEfflLfc»fOft^pIfiEJa: 

#l7l/-ty7^iW|ilT^^ 0 (b) tt, 
B^cofiiico^ijtil^Jr $> 0 , ^i±ig^> F S L & 2 m<D&fcM 
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[19] *38K«TffifflUfc-*ffl'J©KU<>h'7<A* ^ 

[Bio] xmrnwrmm Ltz^mo \< v-i > k 
[Hi i] *mMmrmmLtz?>bu-7 3BL&mm n 

«©ttffi*#T-&^ >^-7x^X0^S#*cD±iiI<>: 
SB, Miit^. 

[HI 2] (a) *^lfi#>JTffifflL/t*ia7U + v'- 

i/fc«fi$st»aat*5. (b) ti, 

[II 3] il 2(l*T^aB«)A-A«l!rrilSSH*3^5 
WfflBT*5. 
[HI 4] ^MMTflEfflLfc^H^I/^^^-Sffi© 

lit, jtSft«EHH3£$nfc^y>attA^->T'a 

[II 5] ttaF^-'/^JbSBTSS. 

[117] rfA^y->3>GC<0±ffiBT**§o 

[81 8] »)tffS:j|a^«JH(I^»3t#, /'JX'Ay- - 

StT**co±SBRtfA-AaWf«(c4Dtf§l«iiiBTfe 

[119] T«Jir-XMCA(0±®B, BftiJBiB, f£ffi 
SB, *#]®I, fefflEBT&S. 

[120] (a) fcL ll2tC^'T«fi35^ : &va-JUC0 
ft A T ^ Jfi B O A - A W IS I C * W 5 W fffi 1 3 T * 0 . x 
K^-X, #17 U*>7^S«CDFr f) ittW'SR^iS 

Tffl'i^-X^ffl^felP^^^I-c (b) (■*. B2(i5k 

TjfiffiS^vi-^^iaiiT^jSB^B ~ Biawstw 

[12 1] t^SWOTFTSSS^'/.i-JKOffl 
[12 2] B2 2tC7?^TFT^^^7H/W^lc0 1 l^y 
[123] 12 2 tCTKf TFT«S3I^A'^;UW I W\ = M 

[B2 4] *^J6WOTFTSSSSA^K?>y-hiE 



¥BSBT*So 
[§25] *««iJ<7)TFT«aS* : &va--;i/©«H 

7 -r A*(7)«B&fl«js t , m^omn^TTCt^fu v $ its. 

[12 6] ^iM^TFT^^^viL-^lC^tt 

- hSE<ou^&t;-t<z)jftjBfes-rBT*s. 

[12 7] *^iEW(7)TFT»aaSts;a-;l/tc45W 

[12 8] *SWWTFTffi^ ; ey^"Jb(:fet't 
6, A^*?K7 1 -^<h21i*ft©*»#iO&Ky Ht© 

im 29] in 2 7 ^^-rs7K«ij»s«©«i»*js$^i- 
[13 0] i29 \z*?&ixMwmm<DmmjEm®»<o 

[13 1] *tl»i](DTFTSM^ty3.-^(:^lt 

3hsfi^w / yi' = >y^-h&3KTBT*£. 
[§3 2] 13 1 S>^*— MCfcttS. 

A^ns-x^x-*^ HK/Fy^/t^sns 
[i 3 3 ] mmmmw&mir t con (Dtmz^t 

[13 5] *aM^TFTffi$7Ktya-JK;^tt 

i /¥ i tcoiniojssiffl^^-rBTf**, 

.[13 6] ^r^ii{ii^ij^TFT^^7K^viL-;i/tl4ott 
£ , ^?M'liiJfW JlsMlHl»igT T CONM>^-7i^fX 

I /F 1 (hco|li|^*g«ga^€:^-rHT*5. 

[il 3 7 ] *^ffi*lJC0T F TlMTKty^-JUC^tt 
&.'V- hll I ClcAtt^n^fi^h'U-f 

-r / s'Sttt flw/n e a ')) \m wjg*a8R» * s-r a -e & * . 

[13 8] *t:»J(7)T F TffiS^* Vi-JWCfctt 
?> N y™ M9*fJ I ClCAffl^2n£{i*f£ FI/OF7 
■< v SStttfll'l ^ 'o A */J ft -51 <7)«SJiagR» £ tkiTI T * £ o 

[13 9] -^mm(r>TFTm^m^^v=L-)v\z^» 

[14 0] ^^ii^^TFT^^ig7K^vri.-;i/tC^^ 
3. <> / y-7xi'7s i/F4<hFK>l»I CtcA 
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^ >^-7i<X I / F 4 t F L/^f >il I CCA 

[04 2] *^!KWOTFT*SS7K : Ev„-L-Jl/ICi5t-t 
£, O^i-fX I /F 5 £ KUOLlfj I CCA 

[04 3] XmMWtDTFTmgimKtiSii-MZ&rt 
<>^-7x<X I /F 5£ FK >« I CtCA 

y-h K7<A»«flK<7)ffl/j(7)tSlsaffi^$^r0T& 

[04 4] *|g]KW©TFTail,a^^->' ^.-Jl/tCiStt 
[04 5] *«WJWTFTM-S^t>;i-^f:i)tj- 



3, *X HPicDA^O^-Xx-f X<h FUOK^-f 

A-Sffi § j ^ o ii -^ * - x x < x m ?>m»3# r db 

PNL-«SS^*f <A*;U) , SUB l-»i8ljB«» 
SfiK SUB 2-aW*6«StE2, SHD-y-Jl/F 
y-X, I C-ffift F^-lVW FPCl-3-^i7l/ 
*->7.^&ttL FML-#|7 U^f>y;bS1SC^^T 
3 BU±^«*H^^«ja$n-5SR»> F 

4h ALMC, ALMD, ALMG-77^/>hV- 
CHD, CHG-^^X 0 gI5D n p, ERH-fi8f£f|E<0 

>^-7x-fXIU»Sffi, ACF 1, ACF2-SM 
#HiL TCON-^ttWSSEIg&ai^, PCN-it 

An^g^^i^ b l 

••■A-y^-fK LP.-«f, LPC-7>^-y 
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[0 4] {15] 



04 Q5 




(C) 
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[0 7] 



[0 2 3] 




Gn- 



Gn.l 



Gn«2 



12 3 


Caddl 


: c L c Cadd dp Clc 


Cgs - 


: Cgsij: 


Cadd- 
Cgs - 


: Cadd:~ Clc 
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[117] 



m 1 8] 



m 1 7 



GCl 



*GC2 



-GCL 



m 1 8 




BAT-. 



S PS 




PRS 



LS RFS 
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[0 19] 



120] 



mi 9 



NR 



MG 



MCI 



=CB MCA 




MG MC2 

i pgr 



-MHl \ 

MCL NR MH 4 



(b) 
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